Directed evolution of enzymes for applied biocatalysis.
Directed evolution has rapidly emerged as a powerful new strategy for improving the characteristics of enzymes in a targeted manner. By coupling various protocols for generating large variant libraries of genes, together with high-throughput screens that select for specific properties of an enzyme, such as thermostability, catalytic activity and substrate specificity, it is now possible to optimize biocatalysts for specific applications. However, further work is required to broaden the range of screens that can be used, particularly in terms of reaction type, such as hydroxylation and carbon-carbon bond formation, and functional characteristics, such as enantioselectivity and regioselectivity, so that directed evolution can be used in a routine manner for biocatalyst development.